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(54) COMPOSITION FOR FORMING FILM, FORMATION OF FILM AND LOW- DENSITY FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition for forming a film which is curable at <450° C, provides a film 
having proper uniform thickness, dielectric constant characteristics, water absorption characteristics, excellent 
CMP resistance and a small void size, useful as interlayer dielectrics in a semiconductor element. 
SOLUTION: This composition for forming a film comprises (A) a compound of the formula, R2R3Si(OR1)2, a 
compound of the formula, R2Si(OR1)3 and/or a compound of the formula, Si(OR)4 and a compound of the formula, 
R2sR(R1 0)3-sSi(OR1)3-tR2t (R1 to R3 are each the same or different and a monofunctional organic group; R is a 
Afunctional organic group; and (s) and (t) are each an integer of 0-1), its hydro lyzate and/or its condensate, (B) a 
(meth)acrylate polymer and (C) at least one solvent selected from the group consisting of an alcohol-based 
solvent, a ketone-based solvent, an amide-based solvent and an ester-based solvent. 
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ram] 4 5 o°cj^T^®®fbRrtB-cfe?), fi^ns 
mm^m (a) r'r'si (or 1 ) , , r 1 

Si (OR 1 ) i^ctV/^fettS i (OR 1 ),, & 
£>OTcR\( R 1 0)j-iS i RS i (OR 1 ).-, R J 

i±o-i©fflgrafc5) ^A*tt*fb6lk £ix6<z>jn 

7^^I^^/^fe«iCtl^C7)^^!, (B) 

^) 7^Ul/-hSl^#, &£>OTc (C) ;i/ 
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i ] (a) ( a— i ) tsbhk^ ( i ) -eat 
S*tsfls64k *5j:v/^fctt (a— 2) Tia-fta; 

(2) T***L5fl36«k *5«fctf/Sfctt (A— 3) T. 
B-»5£ (3) T?***V6fl3ft«k ^^>^. (A— 
4) TSBHBsS; (4) ^***t*<bfi«k 

R'R'Si (OR 1 ) z •••■•(!) 

R'Si (OR*) , (2) 

S i (OR') i (3) 

R» , (R 1 O),-. Si RSI (OR 1 ),., R* , 
(4) 

1«Z>^«^ Rfc*2«D*r»S*^U sisitrtJi 

(B) T)U^*is^V )vm*^i-2>^i/*)i<m&&^; 
£0. l-i o^;i/%^tf^ey^— £S^bT&£ 

m^S2] (A) fijfcMi. ^jDTK^^^tc:^ 
#bfc*ja#CD»l£^ (A— 4) / { C (A— 1) , 

(A— 2) &&Tf/£tc& (A— 3) 3 + (A— 4) } 
^5-5 01t%T^D {fcfiU C (A— 1) , (A 
—2) ft«fclf/*fctt (A— 3) 3 + (A— 4) =10 
011%} , fro (A— 1) < (A— 2) , fro (A— 

3) < (a— 2) i tm&mztfmmm 

[»2&g3] (B) T^Ul^-b^fi^CD 
^^^-*~#9-l 3^«M«nilBKCDJR 

BWSS4] (B) 7^Ul/-h»16» 

[s*s s ] m&M i - 4 v i m momm 

6 ] gft&g! 1-41 N-TtLfr 1 fflffittoBWaa 

ffl«sii:i^u (b> m^o^mum^mcD 

ffiBteimirX (A) fi8»*-i(BWb*^ WrVCJJB 
( B ) ^^^^^^©^^JffiR^fi 1 ^ MRf b<** 

7 ] K«?H 1-41 ^ttfr i mnmcDmm 
m&m*mfcicm$i^ (b> je^d^ssj^±cd 

mi#h 8 ] m^m 5-71 ^» i wsmmm 



[0 0 0 1] 

BU ££>£i¥b<i±, 4 5 0°CJ^TT*CD^bfr rTI^ 

tu fro^PmM Xfr v %IBK«9&& Wfl&UBG&i&l 
[0 0 0 2] 

»;>b (SiOO ffll##ffi£*LT^£o ^bT» 

OG (Spin on Glass) IWiti^rb 

mmtmftztiT^ho bfrb&fr£>, ^ft^&^r 
m^r-fro^ ^ ? ^^<c^«jvme«»^^«:» 

[0 0 0 3] #i¥6-l 8 12 0 l^&$g*C 

J3u 0fekttfr{g<, B^^y^ttfc^fc^MIWW*© 
tts/l>3&<i:sb lSlcDTt^^-gtfWIS^JWb^feh, # 

ib-swh^ffim^^Ttez, 5 o cm 

«r??**o Ufrb^fr^>, t^co^^Ji^ig^siM^ 
©e^iis 3. o^Lirzr&tu JWiaMbfc«±^3B»T? 

[0 0 0 4] 

[^BJfrP^bct^h-r^^] *gHI§& ±I3P^»^ 

em^NH4> qfeKtt^. CMPiBttfc:«tu fr 
[0 00 5] 

[^M^p^r^^c^o^] «mitt, (a) (a— 

1) TIH-«^ (1) T?**ttSYb6« (OT ^b^r% 
(1) j h*>^^) , i3cfcTf/^fett (A— 2) Tta- 
«5t (2) TftStt^lbdtt (i^T r>fb^l (2) j k 
^ feJirf/S&tt (A— 3) THH-^ (3) 
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T«**t3fl5£W (JUT r lbl^> (3) j fcfcl,^) , 
fe&Vfc, (A— 4) THB-^feS (4) T?**tL*fls& 
» (WT Rb^BJ (4) j s ^(DtiXfc&fflm 

^J:Tf/*fctt*©»61» (JUT^ti^H r (A— 1) 
J&#J r (A— 2) «»j r (A— 3) r (A — 

4) f&frA fc*>U<5) . 

R'R'Si (OR 1 ) i (1) 

R'Si (OR 1 ) , (2) 

Si (OR 1 ) • (3) 

R" , ( R 1 O),., S i RS 1 (OR 1 ),., R' » 
(4) 

CR' T'%^oTV^T* < t<^ ^tv^tL 

o-i©ffifi5re«)So fc«U -*Ss£ (4) fc43wc. 

(B) r;w3*s/^yA4S*3frr«7^*;i/»ett^ey 
v-^o. 1-1 o^o^yv^i^uT^^ 

(C) r;u=i— ;i/WBHBt *-b>^«ak 

~TZ>o (A) fiBfl*K ^^tinTK^^^k:^ 

*bfc#^^Ol!l^r% (A— 4) / { C (A— 1) , 
(A— 2) (A— 3) D + (A— 4) } 

C (A— 1), (A 
—2) j$jtff/&tz& (A— 3) D + (A— 4) =10 
011%} > fro (A— 1) < (A— 2) , fro (A— 
3) < (A— 2) T*&£££#*?£bV\, (B) 

^tf^y^O. l-10€;i/%M^Ut^ 
fro^S^g/^^—*-- #9 — 1 3-e<fc3££#S? 

*u^o *6t:, (B) (**) -rpvu—Ymms* 
i±, mm 1 2 \>xv<omm?# u h ** «tiF/*& 

fc** u i/- b £ 5 o^e;i/%JU±^tre: £frfcF£ b 
V\> art:, *IBBJ!fcJU JJBM^Mffl^^^^^^f? 

^^astrM^u (b> ^<D^mmm^m<omm 
7?jWftUT (a) s»*-aa8Mb*^ *tv*±» 
(B) ^^»«j^txh©^7?ii»*^VNWb$* 
0±IBM^flOTffifiS«l*aRfc:»fPU (B) f% 

[0 00 6] 

Uv-iibT, (A) Uh&M (1) - (3) , d 

*fe«Lit«KflW-**mkbr (B) c**) 7* u 

U-h*«*<tttfBlr\ (A) - (B) dt»®«Wfcb 



T (C) SJKfcfflV^o *<T, (A) ~ (C) figfl* 
U ^bT, irtfcfcJiiK (B) 

*s^*M3«tv (c) «a«cDB^h, (a) js^>$« 
^£^-5^ (a) jm&ji^^ntt&uxmfr 
=&Dm£m&rz> tt&ic, (b) w^) r^yi/- 

xm^^\M(o^mmmv:^>y>, mmmim<. c 

[0007] d CT% (A) m&*Z&ttZ±2BlmMffi 

±13 (a) m&*mfftrz><h&®} d) - 

(4) *<7}R' O— ^^TOTtt*C^*tLTlr^<fiW 
®i§«Tf*oT*J;i\, £fc> (A) J58»fc43tt*Jt 

iB^^ii. (a) m^w&ftwmo) —jumtfi 

mbtSi-O-S i^*ff^b&&©T?&5#. 

^^y— ;^«^■r^T»&bTv^s ^ £«^i 
fMfr »d ^ y — bfc £ (7), ffi^- 

CD^^^oTVN^^CDCO^^J^^^^bfcm 
[0 0 0 8] JUT. *3*BJ?«BU£*l3 (A) - (C) 

[0 00 9] (A) f&fr 

(A) J&9ii. 4-6ffl©RO-a*^'rs (A— 
4) fiS^^i^S^^hbT^fflU (A— 1) . 

(a— 2) wv/ifctt (a— 3) *wmrz>o ** 

BJ§fc:^VNT. (A— 4) ja^fflv^dtfcit), ^ic 
CMPBtfc^JWfffc^So ±fB-*5C (1) ~ (4) ic 
*5VnT, R'-Rii:, |r|— T!sbSfc^Tlvr&<fc<, 
fWtil»f^T-$)5o Cc7)lfE^W^hb 

t«±, rnwi* 

S; (l) — (4) 7'j-^ShbT(^ 

[0 0 10] HHS5 (1) -C***b«^b^»©««:«f: 
>>y>, — ^-n-7D^^i/7X ^ 



(4) 
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n—7 b ^risis? X V* =5-)\^-Vs e c— :/ b 
v^X ^^;^-t e r t-7h^>^>7X 5> 
^TSH/y^^y ^>>>^X y'J^I/y 5 ;* b^X>^ 
X ^xi^v^x b^X>^X y^T^l^— v—n— 7* 
n^^r^>^>^>. ^^l^-^— i s o— ^n^^r^^ 
^X y^TS^ — y 5 — n— :/ h^yy7>, — 
V — s e c — 7 b^y'y'^ X y^x>77l> — V — t e r t 
— ^h^yy^X ^ji^l/^^^y 3r>->^X y 5 — 
n— TUKfyZ/* b^X^X n— To fji/yx 
b^XV^X y>— n— 7Pt:;^- n— rrntf^y' 
:7 ^ X y-n-7D y 5 — iso -7n :> 
5X V— n— 7"nt:;y— n— T^b^y^X 57 
— n— y**D — iy— s e c— y* b =^>:7^ X y 5 — n 
— 7d tT;i, — 57— t e r t — 7 Y 3ry->^ X n— 
7U\Z)V—V— y^y ^X>^X ^-iso-7De 

b 3rX>^x >- i s o— 7n fcr;i/57:n b 

v ^ X v— i s o— y^n fcr;i^S^— n— y^n t^^t :7 57 
^X 57— i s o— -7U\1)V— 57— i s o— 7U^iy 
is? X y 7 — i s o— 7U K)U—i?—ii—7 > 3r57 57^> 
X v— i s o-7D^l — y>— s e c-7h^yy7 
X y 5 — i s o— :Tn t:;i/— 57— t e r t — 7 Y 3ry^> 
=7 X 57— i s o— trn \Z)V— 57— 7 * 7 3r57 57 ^ X 
%?— n— -^71/57 y b 3ry- >^ X y 5 — n— 7^^ 
Y * 3/ */ 5 X y-n-7^;W-y-n-7D 7t? ^ > > 
^X 57— n— 7^-)V—V— i s o— 7D^>>$/7 
X v— n— ^T^l^^—n— :/ F^/yyX y 5 — n 
— s e c— :7 b 3ry- X V— n— y^ 

v— t e r t—7Y^>^>^ X is—T\—-7^-)V— 
^-7xy^>i/7X v—s e c— z/TS^y^ b*-57 
57^X 57— sec — ^^xh^^^X v — s 
e c — 7"3-)l> — is — n — yxxif^i/i/^ X 57 — s e c 
—7^)1 — i/—x s o— :Tn;t^5757^ X 57— s e c 
— 7^~ JU — 57 — ti — 7 Y * > 57 7 X i/—s e e—7J- 
77 — 57 — sec — 7^ b ^yy7 X 57 — sec — 73~)\/ 
— 57— t e r t — ^ h ^rf> v— s e c—7?-)l 
—is—7^y3ri/z/^ X y 5 — t e r t—^JViy^ Y 
^>i/7>> y^— t ert— ^^l/^h^r^y-^X 
y^—tert— y^^l— y 5 — n— yu^^y^^^^ V 
— t e r t— ^^l^—y 5 — i s o— T'n^i/S/^X 
y^— t e r t —73- )l — y^—n— y^ b > > ^ >, y 5 — 
tert — y 5 — s e c—7 Y ^»7>, v— 

t er t— ~73-)\^-V— t er t— 7Y^>->^>, V 
-t e r t-7f;^-7xy ^i/^/7X y7x~ 
^y 5 ^ b^ry-y-^X y7xx;^-xb^yy 7 

y?^x:-;i^-y?— n— 7n^>>^>7X y7x" 

v— i s o-7*nWy^7X y7^r.jlr-y- 
n — 7 Y ^y-y' v >\ y7 oix:;i/ — >? — sec — 7Y*c 
>>^>, y^y'^x:;!, — y*-t er t-7F^»? 

y^^oi-;i/y>7a:y^y>y>^>^ir^(ft > tb^o 

[0 0 1 1] -jBS: (2) -emti2>fc&®KDM 



^^h ! J-iso-7D^>7X ^^;ubU— 
n— > r b^ry-y'^X ^^l/f'J-sec-/b^» 

^fJl/F<J-tert-7F^»7X 
h'j7xy^>i/7>, xf;i/F'J^h^»7>, 3i 
f;i/bijxb^>^7>, ^;i/b U— n— -rn4^> 
y-^X xf;i/f'J-iso-7n^>^7X ^ 
;i/h'J-n-7b^i/'>7X x^h'J-sec-7* 
b^-i/y'^>, xf;i/btj-tert~7b^>^7 
x b V ^ y ^y- y-^ x n— ^ntr;i/bU^ 
h^yy7X n— ^ntr;i/bUxib^ry-y-^X n— 
7o b 'J-n-rn ^ ^ y- > ^ X n— t:;i/ b 
V— i s o— 7U7\i*->i/^>, n— ^ntr;i/b U— n 
~7b^r^>7>, n-7D^I/h'J-sec~7h^ 
->>^X n— y^PtT^l/bU— t ert- 7+**/*/=? 
X n— ^°nfcr;i/bU^^y^ry->^X i— 7u\l)\, 

h'J^>^»7>, i-T-D^l/blJxh^^ 

X i-7n ^ b 'J-n-rD^i/i/7 X i— 7 
Dt;i/HJ-iso-7D^>i/7^ i-7P^Jl/ 
h>J-n-7*F^>>'7X i-7Dt!;i/h'J-sec 
-7h^»7X i— y^ntr;vbU— t er t— 7Y 
^y^X i-7Dt:;i/bU7xy^>i>7X n— 
b^ry-y^X n-r^I/bUxf^^ 
5X h U-n-7D W$/^>7 X n~7 

3-)V b'J-is o-7t3^>i>7X n— y^;i/ b U 
— n— 7 b3^X>^X n— h'J-se c— 7 h 
^S/y-^X n-7^b U-t e r t-7>^^>>7 
X n-7f;Ph'J7xy^»7>, s e c— 
b'>M b^X>^X sec-7fJl-h'Jxh^» 

s e c-7^l^h U-n-7n^i/>>7X 
s e c-7f Jl^-h 'J-i s o-7D^^>i/7>, s 
ec — 73~)V — b U — n — T^b^y^y^^X sec — 7 
— bU — sec — ^b^y'y'^X sec — 73-)V 
— Y U~t e r t-7h^yy7X sec-7f;W- 
hU7xy^>^>7X t—7^jVYV^Y^>->^ 
X t— 7^)UYV^b^>->7>, t—7^)lYV— 
n-7D # 3r$/ 3/^ t —7^JV b U — i s o-7D 
TK^ry-y^^X t— ^^1/ b V— n— 7" b^rvv^ X 
t-7^b';-s e c-7h^i/^>7X t— 7^)V 
b'J-tert-7h^>>>7>, t-7^;^'j7x 
y^y^> 7 7 7xxji/bij^h^»7>, 7xz;i/ 
b'joib^ry-y'^X 7^x:;i/b V-n-7D^y7 
^X 7xx;i/b U-i s o-7DW^>^>7X 7x 
x:;i/b U— n — 7 r b^ry-y / ^X 7x-ji/by-sec 
— Z/b3ry->^X 7xx;i/hU-tert-7h^> 
y-^X 7xx;i/hij7x7^>>7X frWDftk t: 
n;i/bU^ b^r->i7^X tf— ;V b 'Jx b ^ri/^>7 X 
7 -7^7D^l/h'^h^»7X 7-7;77 
ntr;i/b Uxib^ry-y'^X r-^U^h^^D^!/ 
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by*b^>:y5>, r-^y$/K^>7Dir;i/h»jx 

[0 0 1 2] -fi£5£ (3) -C*$ttSft^»CD 

JIWJhUT{±, ^bx* b=¥-»^>\ ^b^b^r 
y^>7>s ^ b ^ — n — 7°D^^v'v'-7> >> ^ b ^ — i 
so-/D^'»7>. ^b^— n— ^b^rS/^X 
^ h — sec — ^b^r^^^>s b x — tert — 
^bxXaLX*^>x>fc£^tf£> 

[0 0 13] (1) - (3) *?£b< 

fcfc, rf^F^»7X ^b^b^i^X ^ 

b^ — n. — T'P^^^^^X ^ b — iso — Xn/t? 
*>>^>\ ^b»J^h^7>, ^^hVx 

b^rv^^X *3^l/by— n— X"n;K3r^>^>, * 
^;i/bU— i so— ^dtK^>^>^>, 7xx;i/fV^ 

h^»7X 7xz;vfiJxh^»7X >>*^l/ 
^*b=^>x>, ^*^;i/^x;b3r^>xV> S^X^n 
•=Jl-XX b*-^>x>, ^ 7 ~ b ^ >T* 

^£*?£b<J±, ^bx*b*=^>5>. ^b^ 

^b^>^>. *^;i/by* b3r$^>x>\ *^;i/b 

yx;b3r^>x>> ^*?\H/^* b3r^>5>. S^*^- 
;i/^JLb*^>x>"T?&3o Ctl^it 1S**V^2 
WSLt« H«£<£BJ bT % <£l\> 
[0 0 14] -7j, JJEHtta; (4) ££>^T N RJi, 

-To ±ta-*a (4) wswc, 2a<z)#as 
hum, T)\,*\s>£k ry— u>at3fcif*wsc 

Tivt%J;i\> -HRS (4) fcftirvr* rv-l/ 

>XfcbTfck 7xZl/>S, ^X*U 

[0 0 15] -HiSsS (4) T^n^b^O^^h 

urn. ex (by*b*$^>y;v) **:a ex (b 
yjLb*^>y;i/) ^^x ex (b«;-n-7D^ 
^>y;i0 **v, ex (by— i— 7d^s/$/»j 

**>, ex (by— n— 7Y*i/isVM ** 
> s ex (b'j-sec-7h^»'j;i/) **>, e 
x (by— t— zry*i/i/V)v) **>&^Dex (b 
y^;i/ri*^>y;i/) **>£!; 
[0 0 16] 1, 2— ex (by* b^r^>';;i/) x.* 

1, 2— ex (b';xh^»ij;i/) x:^V, 1, 
2— ex (bU-n-7D^i/>>'J;i/) xi^>, l, 
2— ex (bl>— i— x*n#*S/>>y;i/) x:*>, i, 
2— ex (by— n— :/b*5/$/y;W 1, 2 

-a (h'J-sec-7h^»U;i/) x^>, 1, 

2— ex (by— t— :/b*^>y;i/) 



1, 2— ex (bV7w^»y;i/) 

[0017] 1— (^x b^>^^;^>y;i/) — 1— 

(by* b*^>y;u) **>, 1— (s^xh^ 

;i/S/y^/) —1— (b Uxh*5/j/ij;p) *#x 1 — 
($;-ii-7 , D^i/ < /f;i/i/>j;i/) — 1— (by— n 

-7D^>^'j;i/) 1— (5^— i— 

^>*^;i/>>y;i/) —1— (by— i— -rntf^ri/S/y 
**>, 1— (v?— n— yv^>^^j^>V)u) — 

1- (h'J-n-7h^»ij;i/) 1— (is— 
sec-7"h^^;k>U^) —1— (by— sec 

— 7b^y;W **>, 1— (^-t-7b^y^ 
^;^>y;i/) — 1— (by— t— 7b^>->'j;i/) ** 
>&^©l— (^;i/r2^r^>x^;i/^y;i/) —1— (b 

[0018] 1— (>>* b^>*^;i/^>y;i/) — 2— 
(by* b^>->y;u) xi^x 1 _(^ alh ar>>x^ 
;i/^y;i/) —2— (b»jxb^>»w x.^>, 1— 

(y-n-7D^>>^^>y;i/) —2— (by— n 

— x*D7K^>>>y;i/) x.^> x 1 — (iz-i-^D tk^t 
>>*^;i^>y;i/) —2— ( b y— i— 7d^>>>u 

1— (S^— n— yv^^/Ui/VM — 

2— (b y— n— ^b^>->y;i/) 1— 

s e c— :/b^>*^;i^>y;i/) —2— (b y— s e c 
— ^b^r^>^y;i/) 1— {V— t— :/b^>* 

?yi^>y;i/) —2— (b'j-t-7b^»u;0 ^ 

>&£fCD 1— (3?T)Vzi**s*?-fr*fyM —2— (b 
[0 0 19] ex (^h^^l/y'J» **>, 

trx (^x;b=^>*^;i/^y;i/) *^>s ex (^— n 
— x'n^^x^v^y;!/) x<^>. ex (s?— i— x* 
D7K^r>>x^;i/^>y;i/) x^x ex (^-n-r>^ 

^>X^l/^>y;i/) X<^>, ex (^-sec-7h^y 

x^-;i/->y;u) x^>, ex (y*-t-7*h^y^w 
->y;v) x^>^h'©ex (^;i/3=^>x^;i^>y 

;W *^>«; 1, 2— ex (^h^y^^l/y'J 

;u) oi^x i, 2— ex (^b^>x^;i/>-y;i/) 
xl<$7>, 1, 2— ex (y— n— ywn^f/^juuv 
)v) 1, 2— ex (v 5 — i— rn^i/^f;v 

S/y;W) 31* 1, 2— ex (v— n— Xb^rS/^-^ 

;i/^y;i/) x;*v, 1, 2— ex (i;-sec~7^ 
^X3Vi^>y;i/) m*>, 1, 2— ex (^— t— Xb 
y;W ^y^^i, 2— ex (s^^;i/ 

[0020] 1, 2— ex (by* b^r^>s/y;i/) ^> 

•tf>, 1, 2— ex (b 'Jxh^»y;v) ^>Hf>. 
1, 2— ex (by— n— X-D7K^>>>y;i/) 

x 1, 2— ex (by— i— rn#*5/$/y;i/) ^> 
-tf>, 1, 2— ex (b'j-n-7b^»v;i/) ^> 

■K>, 1, 2— ex (bU»sec-7b^>y'j;i/) 

^>4?>, 1, 2— ex (by-t- ^b^>->y;i/) ^ 



(6) 
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XtfX 1, 3— ex (b',M b^>^>U;i/) ^Xtf 
1, 3— ex (b U^b^>^>U;i/) ^XtfX 

l, 3— ex (bu-n-7D^»y;i/) ^xtf 

X 1, 3— ex (bU— i— 7VtflriszsV)V) ^> 

-ex i, 3— ex (fu-n-7h^»u;i/) ^> 

■t?X 1, 3— ex (h'J-sec-7F^»'Jjl/) 

^x-ex i, 3— ex (bu-t-7b^»u;v) 
^>-tfx i, 4— ex (byx b^x>y;v) ^xtf 
X 1, 4— ex (by^b^X>y;i/) ^xtfx 
l, 4— ex (by— n— m#=¥-$/S/y;iO ^>-t? 
X l, 4— ex (b'J-i-rn^>i/U;i/) ^> 
~fe?X 1, 4— ex (h'J-n-7h^»U;i/) ^> 
-t?X 1, 4— ex (h>J-sec-7b^»U;i/) 
^>-t?x i, 4— ex (by— t— r b*s/$/y;i/) 
^x-bfv&^roex (>U7;i/3^»'j;i/) ^xt?> 

Ij^^mC^T^^c znbCDft&ffl! (4) 

[0 0 2 1] JlfBfb^I (4) Hr«k XX (byX b 
^>>>U;i/) X*X ex (hTJxb^ij;i/) X* 

x&£r£>ex (bur;i/3^>y;i/) x^>; l, 2 

— ex (bUX h*^*) M oi^x 1, 2— ex 
(fyxb^>j/y;M ^*>t&£<Di , 2— ex (b 
ijt;i/^^>^>u;i/) i— (^x b^>x^;i/ 

>>y;i/) — i— (byx v&i'VM i— 

—1— (b'Jxh^>>>ij 
;v) X^>&£:<9 1— Wr/up^t/ji&jus/VM — 
l-(b>J7;u^»y;i/) x*>; l— (s>x b* 
^x^;t^>U;i/) — 2— (b*>M b^>^>U^) ^ 
x l— (^oib^>^;i^>u;i/) — 2— (by^b 

—2— (bV7;i/3^>^ l J;i/) ^> ; 

[0 0 2 2] ex X^X 

ex (^b^x^;i^>y;i/) x^v&iroex ox 
^;i/=j^^>^^;v$/'j;v) x*>; l, 2— ex oxx 
b^>x?yi^>y;i/) ^x i, 2— ex c^oi b* 
->^^;i/f>u;i/) x^>ft£:<7)i ? 2— ex 
*^X^;i/*>y;iO ; 1, 2— ex (b'JXb*- 

^Xt?X 1, 2— ex (bU^b^r^^U 

;W ^xt?x l, 3— ex (h»j>tb^»';^) ^ 
xt?x l, 3— ex (b»;^b^>^>u;i/) ^xtf 
x l, 4— ex (b yx b=^>s>y;i/) ^xt?x 
l, 4— ex (hijxb^>j/ij^ ^>-e>fc£©tr 
x (hur;i/3^>s/y;W ^>;^b<s « 
fcrex (byx b^x>y;i/) x^x ex (bv^b 

;v) x^> ; l, 2— ex (MMb=*->s/y;i/) ^ 
x l, 2— ex (bu^b*^>u;i/) ^vj&ircD 
l, 2— ex (b vr;K3*>x>v;i/) ^>*W^b 

[o o 2 3] ±b (a) m&&m&rz<b&b ( i ) - 



(4) %iP7k««, ja^-a-sist^ R' O— T-St^tl, 
Sll^fe^ 0. 2 5 — 3^)V(D7k%:ffl\,^Z>Z.£ 
##£b<\ 0. 3-2. 5^e;i/0**JDx.5ChA«B 

[0 0 2 4] (A) J^£flt^£fl^«f (1) - 
(4) ffl$££ffiflJbT 

ibsw, #em mm, mmak immmitmfz 

[0 0 2 5] ^v-hfb^i:lT(t ^3^11 b 
yxh^>.^ (r-fe^;i/r-feb^— b) ^x b 
y— n— yuttts • ^ey o>tt)vr* b) 
#x bu-i-rn^-^y Crttjunzhi- 

— b) ^X b U-n-7b*S/ • 

■feb^— b)^X by— sec— X>3^>-^ex 

(r-fe^i/T-fe b^— b) ^x by— t— x>3f*> 

•^7 Cr-fe^-;i/7*te b^— b) ^X S^cb=^>- 
ex (^-fe^l/^-feb^— b) ^X ^— n— x-n^n 
ex tTttJU7*h±— b) ^X 5*— i— 

rn7K^r->-ex (T'-fe^i/r-fe b^— b) ^x ^ 
— n— x*b=^> • ex (yttjunzhi— b) ^ 

X v— s e c— ^b^r^ • ex (^-fe^l/r-fe b ^ — 

b) ^x ^— t— ^b^>-ex (r^)vr^zY 
±—h) 9-* ^xoib^>- byx (T-te^;i/r-fe 
b^H— b) ^x ^ex— n— X'D^^- b i ;x (r 
•te^;i/T-fe b^— b) ^X ^EX— i— 7*D3t?^> • 
b'JX (^-fe^I/^-feb^— b) ^x ^ex— n— ^ 
b3^>- byx (7-b^l/7th^-h) ^X ^ 
— sec— ^b^r^>- byx (T-fe^l/^-fe b^— b) 

^x ^y-t-rb^i/- byx (7-fe^;i/7-bb 
b) ^x ^b^^ex (r-fe^vr-feb^— b) 

^ X b y 3i b • * X (Ji^l/T'-fe b ^-fe^— 
b) ^X b y— n— X°n^^> • ^ex 

b7tf- b) ^x b y— i— ro^^ • ^ex 

(xL^l/^-febr-fe^— b) ^X b U— n— Xb^r 
v • ^EX (^;i/^-tr b^-fer^r— b) ^x by— s 
e c— X b =*^> • ^ex (□i^l/T'fe b r-fef — b ) 
X b U-t-7h^> • ^EX (ai^I/T-fe b^-tr^— 

b) ^x ^cb=^>- ex (^;i/r-feb^^- 

b) ^X V— n— XdtK^^> • ex fcc^l/T'-feb 
T'-fe^F— b) S^— i— T'D^J/- ex 

b b ) ^ X b ^r>- • ex 

(nL^;i/7Mr b b ) ^ X i^— s e c— X b 

ex (^^I/T-feb^v 1 — b) ^X is— t 
-7b^>« ex (x^;i/7tb7tr-b) ^X 
^/xh+S/. byx (oi^i/T'-tr b^-tr^— b) 
X ^y-n-rn^^r^ • byx (x^;i/7tb7t 



(7) 
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b) ^y— i— • by* (x^- 

h7^— b) ^y-n-rh^y • b 

ij* (x^l/Tir byMz^— b) ^y— sec 

— ^b^>- bU^ (xy^;i/7^by>-t?^— b) 
X ^y— t— rb^rv" bU^ (x^i/t^ b7"-t?^ 
-b) tY?** (x^;i/7th7-kr-h) 

(7^^;i/T"feb^— b) bU* 

b) tf^ (xf;i/7tb7-fef-h) bU^ 

(r-k^i/^-fe b^— b) ^ey (x-^i/r-fe br-fe^- 

b) ^*>te£<D^*>*\/-hib<&m; 
[0 0 2 6] fijxh^y.^y (^-fe^l/^b^— 
b) SM/nx^A, b U— n— rn4^> • ^ey C^-fe 
^;K7-fe b^—b) >>;i/n-i>A, b«J-i-7o^ 
> • ^ey (T-fe^;i/7Hz b^— b) fyvi^x^A^ j> y 

— n— rb^ri>-^y (T-fe^VT-feb^— b) S^l/n 

x»>a n b y— s e c— y h^-is - ^ey (y-te^-n/r-k 

b) ^3z»)A, \>V—t—yV*is'^S 
b^~b) ^aib^>- 
tr* (TMr^l/^-fe b^— b) ^71/3 -i> A, V— n— 
>^n^>>-hr^ (7W;i/7tbt-b) ^3x^7 
A, ^-i~7o^y-^ (7W;i/7tht- 
b) y;i/3z^A, V— n— 7h^> • tTX (T-fer^;i/ 
^•fe b^— b) ^;i/3-rj7A. $>— sec— :7b=^>- 
trx (r^;i/^b^— b) ^h^-^a, 5*— t— 
^b^ri/'tr^ (TH2^;i/T-feb^— b) •> 

A, ^eyjib^r^- by* (7-fe^7tht-b) ^ 
;i/n~^A, ^ y-n-rn • by* (yM?^;i/ 
r-feb^-— b) ^;i/n-i>A, ^ey-i-7D^y- 
b'J* DM^l/yM? b:*-— b) v;iA=r~'yA, ^y- 
n-7f^>- b ! J* (T-te^l/T'-feh^— b) 
— >yA. ^-sec-Zf^y- by* (T-fe^;^ 
-feb^— b) ^;i/n-T>A, ^ey— t— z^b^ • bU 

* (T^^r-bb^—b) ^i/n-^A, ^b^^r* 

b±— b) sy;i/3-^A, bU^b^> 

• ^ey (oi^i/TMz by 7 ^— b) ^;i/3xir>A> bU 
—n—zru^is • ^y (xi^i/^-feb^-fe^—b) ^ 

-^As b y— i— 7ui£*ci/ • ^ey (xi^i/yNz 

h7tr-M ^Wz^A, b "J— n— ^b^rfy • 
y (ai^i/T-fe bT-te^— b) > ? ;i^rJ-r 7 A > b U— s 
ec-7b^ry-^y (xf;i/7-t b7tf-h) 
=r~i>A, bU— t— ^b^>- ^ey (xf;i/7th7 
-tz^— b) v;i/3-r>A, ^b^-nx (i^-;^ 
-febTir^— b) i^Un—^A, y-n-7P^y- 
tT* (x^l/Ti? b7-fe^— b) v;i/=Jmj7A, i 
— rDTK^r^.e^ (x-^l/yM? bT^te^— b) 
— ^A, ^— n— r/b^> • tr* (xf;i/7tb7tf 
— b) i>A N >>— s e c— ^b=^> • tr* (x: 

bTMz^— b) sy;i/Z7-^As ^— t— ^b* 
^>-tf* (x^yi/T-tr b7tr- b) 5y;i/=J-^A, 



yxh^>- by* (x^;i/7t>7t7 l -b) iy;p3 

-r>A, ^ey-n-rn^y- by* (x^l/7-bh 

7>-fe^— b) iy;i/Z7-Tj7A, ^ty— i— ynrK^riy • b 
{^)V7* b7-br- b) ^;i/3x^A, ^ey— 
n-7f^> • bU^ (ji^l/T-fe bTMr^— b) ¥)V 
^xn>As ^-sec-^F^y* bU^ (jl^)1>7> 

-trbT'-fe^— b) ^3x«^a, ^ey— t— ^b^>- 
bU^ (^;i/r-febr-fe^— b) ^;i/3-r7A> -5^b 
(^)VT-k b y'-fe^— b ) ^;i/rJ-T>As ^ey 
(r-fe^l/^-feb^— b) bU^ (ai^i/r-febrir^ 
— b) sy;i/nx:t>A> tryc iyttyvr* b) tr 
x (m^i/r-fe by^-fe^— b) 'y;i/3z-)A, h'M 

{T*z3-)VT~te b^"— b) ty {p^-)V7^ b7tr- 
b) ^;vrF-r>A^if^^;i/n— ^A^ix— b^b^K3; 
[0027] buyc (T-fe^i/y^-feb^— b) r^5:xi 

^A, bU^ (x^-;KP-fc by'-fe^— b) ^1/^— »>A 
[0 0 2 8] W^^bTJi, M?L&, Wm, 70^ 

m. ;±>m, is^m, w 

2— -c^;i/^^rif>^ ^-v^>^, ^^u>^ y 
y-;«. uywvi, ifv^;^ ^m#^s p— 
r ^ y p— b;^>^;i/^>^, 

vD>i, y^;i/^> 
y^)^m, 7v;i/i, ^^>^ 

[0029] mmMMtisTte, m%.&, try^>> t: 
d— ;k tr^^x t:ny5y> x t:^ysy> N trny 
x h'j^7^y bU^;wr^>, ^ey^i^y 
^y^- ;i/y^> N ^f;^yx^y 
— x ^y^^i/^y- ;i/7^ N A b'Jx^ 
y— ;i/r^>> ^y^+ftrv^D^-^^x ^7ifey^ 

>^x 7 a;w kp;**-im b^^^t^C^^T^ 

^m^^UT^ ^l(x.i^ TXEx:7\ 7^by" 

bu^A, 7j<®^y»>A. 7^b/^u^A N 7j<^b* 

A ^ if£^:f £ C ^1 T^T^ ^> o 

[0 0 3 0] ctL^M^©^^ ^^i^-b^b^s 
i(f?.ch^^o victim ^>^- 
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[003 i] ±samv>ttmm&. <t&m <n - 

(4) CDR 1 O— ^m^ti^^M&l^J^lzMiyXs 

mm, o. ooooi-o. ob^k #£u<tto. 

00 00 1-0. Ol^ftSo 
[0 0 3 2] (A) Ofrtfis ffidtt (1) - (4) <om 

<Dm&¥®&¥Ere, mm, 500-300, 000. 

#SL<fcfc 5 00-2 0 0, 000, $e,i:^b< 
ttl, 0 0 0—100, 0 00^$)§ o 

[0 0 3 3] £fe, (A) fij^tf© (A— 1) - (A— 
4) CDfOm> ^fittTK^^^J^^ Vfz&m.ftW 
(A— 4) / { C (A— 1) . (A— 2) *J: 
Zf/£tzl± (A— 3) D + (A— 4) } ^5^5011 
%, ^L<ii5-4 5ii% «ffc»*b<ttl0- 
4 51t%f$)0 fefcU C (A— 1) , (A— 2) 
&£Xfi/£tzl± (A— 3) D + (A— 4) = 1 0 Oil 
%} , (A— 1) < (A— 2) , fro (A— 3) < 

(A— 2) Trfe£ D ^JllDTfc^^^J^W bfc&S 
^I0^T% (A— 4) / { C (A— 1) , (A— 2) 
&&V</£tz& (A— 3) 3 + (A— 4) } #5M% 

(1) - (3) ©SiOftStflOOXittJc^Ut 
SiOHS^D, £ £ t^rfcr^-bT > n *V->m 

[0034] (B) 7>*V\s-h*m&* 

$$m\z&x,\x, yjvzi^yisV jvM&o . 1 — 5^e;i/ 
* > ^> u ^*;i/S^^iaiP— 

[0 0 3 5] 7)U^*isisV)m^Vjtj;\,m^^ffi 
>> y ;i/1^7 ^;i/fi^^tafp-ajjg^^*5CD^a) 
3 * 5/ is U h 5 i?*)vm^^mU-W®&*mir 

z>*;^—<Dmtfm£i>x&, tf-;vby^ b**>^ 

[0 0 3 6] TVJUbV* b=^>5^>> 7U;i/h'jx 
> 7 T »; ;i/ b ^i/t/^ >foif<D7* 1 ) JUT 



~)W)^Y*isyyy, y^-jub^J /D«yy7 
>> 7r-;i/b'J7F^>>>7X Tr—frttJUV* 

[0 03 7] (3— -p^m; n^r^>rntr;i/) b',Mb* 
>>5> N (3— r^y n^r^>rntr;i/) hi;xb*^ 
(3— ^>;n^rfy^ntr;i/) h'J7D^> 
>^>, (3— 7^VQ^y7a^l/) 

(3-7^UD^>rnt;i/) ^tSU/^ b*-> 
>^>, (3~7^'jDiry7De;i/) ^^;i/^oih^r 
^>^>, (3-7^'JD^>7nt:;i/) V*3-)\s*Y 

=H^>5>, (3— T'^UnJf^^nt:;!/) S^^tai 
b^v-v-^ (3-7^y,D^>7DW) y*;i/ 

[0 0 3 8] y^^'jD^f;i/) b'J^h^» 

y^^'jD^^^l/) htJ7D^>>>>7X 

^^Uu^>y<^-;i/) by7-b^»7>, C**^y 
b3^>^>. U^^'jo^r 
p^tSO/) ^^^^b^-^S/^v^^rcT) y*^yn* 

^7*-;!/) F'J^h^yyvX (2— /^^'JD^>x 
hUxb^»7X (2-^^^Vn^>xf 
hiJ7D«yy7>, (2-^^^'jD^yxf- 
M h'J7b^ryy7X ( 2— J**^ V U^>^ 
)V) b3r>->^>, (2-^^^»jD^r^>x 

7^;i/) ^ t^;i/^xl b ^ v i> ^ (2~-^^yn^> 

xi^V) y7f;Mf^>y7X 

>>xi^) ^^;i/jcb*^>^ (2— ^^<> 

[0 0 3 9] (3-^^^'jD^>70^) bU^b 

^r>>^>, (3— un^f>>^°nfcr;i/) bUxib 
3r>>i>5>, (3-^^^yo^^/7n^) burn 
^*S/$/^>, (3—***Vu**s7u\Zj]/) bV7* 
b^r^v-^X (3-^^^'jD^>7Dt;i/) 

b^r>>^^>. (3^^^'jD^>7n^) t< 

5=-;i/^-x b^r^>^>^>s (3-^^^'jn^>7nt: 

b^>^>x (3— *##vu**szr 
otr;i/) ^^^i/x:b^>^^>^^ (3—^^^i; 

[0 0 4 0] (^^;^7^;i/) h^h^»7^ 

7h^>y7X ^^;i/^b^> 
>^>, (^7^^;^7^;i/) ^7^;i/> ? ^b^r^>'^>, 



EM2 0 0 1—2 9 9 3 



[0 0 4 1] Ztlt>(DfyT\ I*—;!/ MM b=*^>^ 
X tfxVPby^b*^>^>\ 7'j;i/hU^b^» 

^>rPtVl/) b'>M b^>^>s (3-7^VD^f 

byxLb*->i"^>s (2— ^^^Un^>x^;i/) b 
•j^b^>^7X (2— ^^^un^r>>oi^;i/) b'J 

p< b^^x O-^^^UD^rnt:;!/) by 

[0042]7^ u^i/^^^i/CDMWJ^ btttu ^ 
f;i/7^UU- bs x^;i/7^'Ji/- K n— ^°ntr;i/ 
T^yi— bs iso-7D^l/7^'JWf, n— ^ 
f^'jl/- bs iso-^;i/7^'Jl/-hs se 
c— ^)]/7?Vls—h, ter-^;i/7^'Jl/- 
bs 7^;i/7^y I— bs ^^ij^h^ ^s^- 
f;i/7^'Jl/-h, ^tS'K^UL'— bs S=JVT& 
Vis— bs t^/I'T* U bs Fr^7^Ul/- 

b> fh^^'Ji/- b, ^if^>;i/^yi/ 

— bs ^^^r^;i/7^'jl/-b^ S/^D^s^f$/;i/7*^ 
Ul/- bs 2— ai^Wv^^l/T^Ul/— bs 2— fc. b* 
n^^ai^n/T^yix— K ^xfl/>yij3-;i/7>> 

yi/— K ^yxfi/>^;3- ;i/T^yw-K 2— 
3 — )vr>7 — b -v ^ b^>^y^^><ry=r— ;i/ 

7^Ul/-K 2— x^b^x^l/T^y U—bs x^b 

^ri/^xi^i/v^yrj— ;i/^y u— b, x^b^>^y 

3i7*-i^>^iJ rr — )VT*7 y 1/ — K 2— t KD^>7D 
Wi/7^yi/-K i?7D^i/>^U3-;i/7^Ul/- 
K 4?y rDtfi/x/yzj— ;i/r^y u— bs 2— p< b 

^ci/^Vt \Z)V7*7 y 1/ — bs ^ h^>^7Dt:i/>^J 

b. ^ b^^yrn^w^yn— 
;i/7^yi/- b> 2— aib^i/^Dtr;i/^y u— bs 

x b ^ri/i?ro t:i/>^ij D-;i/7^ U 1/- x;b^ 

^yrntri/x/y^j— ;ur^y u— bs ^x^i/r 
^Vlz-h, ^oix:;i/7J;i/t:b— ;i/T^y K ; — 
)vr>? y i/ — k y x.;i/^ ^ -;i/7j;i/tr b— ;u 

7^UU-K 2— ^^7^x^7^U l^— 
bs 2— ^x^l/7^xf;i/7^'Jl/-f, n— 
;i/t:ny ^^^n^v^^i/^^jc^i/T^.y 
bs y^b^t KD7;P7'J;i/7^'J u— K -fvtf 
;i/-;i/^^7 1; 1/— K /yi; ^^r^ y u— b^ifco^E 
y7^Ul/-hS; 

[o 0 4 3] oi^-u^yzr— ;i/^^y bs yx 



^i/^'jn- ;vs^^y ix— b, ^y^u>^y=r 

— \s— b> 1, 3-7fl/>^'j3-;|/y7 
^•;u-K 1, 4-7^1/>^i;3-^5?7^ 'J 1/- 
K *^>^;i/^yrj— ;i/s;^yi/— bs 1, 6— 
^WJU- bs 2, 2— tf^ (4 
-7^ V D^>7D tfD^j/7xx';i/) 7d;^X 2, 
2— tr* (4— T^y D^ri/^jr h^>>^3ix:;i/) :Tn 
rtlsfSLZWT&V Is— h&; h'J^o- ;i/^>b 
yr^yu— bs by^n— ;urn/^>by^y v 

— bs ^v^oiy^y b— ;i/h'j7^'j b&ircDb 
y y ba ; i>#x.y * y b— b y 

b & b ^r* y ba ; fcrsww/fett 

[0044] p<^^y h ucfck 

D^^^Ulz-b, iso-7"Dt:;M^^iji/" 
bs n-7^^Vl/-K iso-rf;M^ 
yi/— b. sec-7^M^yi/->, ter-7 
^M^Ul'— K *7\)\/*#&V \s— bs -\^r^>;i/ 

w;i/-K /x;m^^v i^— k ^>;i/^^^y 
yu— b> ^^>;M^^'ji/-h, ;t^^>;i/ 

^^^Ul/-K $'&W\*'5sJ\/*<p&V\s—K 2— 
x^l^^M^^UV-h^ 2— t 

K ^'Jxfi/V^ij3-;M^^'Jl/-F, 2— ^ b 
^r^>x;^;V^^^y 1/— b, ^ b^>^x^l/>^»Jn 

— ;m^^vu- bs ^b^yx^i/>^ij3-;i/ 

2— j:b^>^;M^<>y b, 
xh+S/yxf-i/V^Un- ;M^^yi/- b> 
S/7KUai^i/>^yn— ;M^^y i/— b. 
^>7Dtr;M^^y i/— b, ^rDtri/>^yr7—;i/ 
**&Vls—hs 4fjrDUl/>^ijnHM^^Ul/ 

— K 2-^h^>7nt:;M^^yi/-h, ^ b^> 
y 70 1: 1/ >^ y 3-;M ^ ^ 'J l/- h , ^h=^>>^i; 

rn^i/>^ij3- ;i/^^^y i/— k 2— xh^yr 
ntr;M^^y 1— b> ^b^r^^rntrpv^yrj— 
^^yu-K xh^y^yrn^i/V^y^-;!/ 
^*^yi/-K ^>^;i/^^^y b> 7^-;^ 

— b, ;i/*;utf b— \s— b, 2 

— ^Wl/7;;i^WJ bs 2— *s^)U 
^>xf;M^^yi/-h> rh7tKD7;i/7'j;M^ 

^yu- bs -f yjftJi/— ;M**yu— b^ ^y^>^;i/ 
^^^y b^ifo^y^^^y b^ ; 
[0 0 4 5] x^-i/>^yn- b> ^ 
ai^vv^y^— ;i/^^^^y bs ^y^u>^ 



(10) 
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K 1, 3— ^^UV^Un—^^^^UU— 

K i, 4— r^>^ya- ^w^yv- k * 

■frv^yrf— ;i/^^^«Ji/- K 2, (4— 

**#V\s-bM; bV*m— b V 
K blM^n— ;i/7o;t>bi;^^^ij b& 
£<DbV**?Vl'- bmiteZtm-fbtiZo ZLtiZ 
t±, l«Sfctt2«5Lh*raRt:«OTbT*>J:v^ 
[0 04 6] tt»B:j3v^ r;i/=i*^> V)v&*M 

Ig, 0. 1-10 

& 0 ^lo^s/y/i^S***-*^ ^— #o. i^e;i/ 

& < , io w%*m%- zm&ztitok^mfaymet 

[0047] *«^Ji©IWgjSSfflfflfiS?Rlfcr*5V vr * ( B ) 
[0 0 4 8] *»WZ;feV^ 7^'Jl/-h* 

ifc ^^^u^i^feifoD^l^n^i/^v^ n, n— ■$> 
y^;i/7^'j;i/>^ b\ N, N — i/ji^ji/ji )vr 
X b& tta^FSSfPT' ^ b\ 7^UD-bv tfo^fi 

[0 0 4 9] *«Blifc:*5V^T, U*) 7^VW b^l 

s^to^y^^uvtftifac^JS^?*^ i, ooo 

-2 00, 00 0, ffSb<ttl, 00 0-5 0, 00 
[0 0 5 0] *«Hlifc:j3t^T, T^UU 

«10nm, BJH&) 

[0 0 5 1] *«i8<Z> (B) y^) 7^'JU-b^l 
^ftt* 1 2 WTOIHBKr* U bte^Xf/ 

U^o (B) U*) 7>&Vl/ T b$km&i&£\sX, z 



[0 0 5 2] (B) t**) 7*Ul/-h3«£ttG>fi 
(A) A» (^D07K^«i8&a«ft^) 1 0 0 
SSSWc*tU Mm. 1-8 OItt *f£l/<fcfc5- 
6 5fiSSPT-&3o lSfiSP*«T?ii, ««**Tftf* 

#nn# /hs < , 8 o mmaL*mz. 

rOQ5 31 (C) fflg 
^0^j^ff^ffl^«i, (A) fi8»««tV (B) 
TfVis-bJm&fr*. (C) ;i/ 

z>o ccit\ yjvn—jvzkmmtisXi^ y # y — ;k 

ai^y— ;k n-7D;v-;K i— 7d;V- M n 
— y — ;k J — ;k s e J — ;K 

t—zf&S—M n — ^>*y— ;k i — ^>#y — 
;K 2—*3-)V7#S—)W sec — ^>^y— ;k t 
— ^>*y— ;k 3— y b=^>:7*y— )W n—^^-V 
S—M 2—*^)W^>#S—M sec — -x^rif y — 
;k 2— ;i/> sec — *<7$J— M ^ 
3, n— ^^y— ;k 2— ^i^;i/^\^rif 
y — ;k sec — ^ y — ;k n— y -;i/7^i/=j— 
;k 2, 6 —v * ^-)\/^r^ y —)V—\ s n— ^^y— 
;k s e c— b >^>j\sT)i>^—)v, buy ^;i/y - ;u 

;K s e c — h v^v;i/^;i/r2— sec 

y~;K y^;^>^n^ity— ;k 3, 3, 5— bu 

•fe b >7;i/3-;i/^ y 7;i/^-;HM ; 
[0 0 5 4] x^l/y^'jn-M 1, 2-7Dt:i/> 

^U3- jUs i» 3— ^i/>^yj- ;k ^>#>zs 
*—)v—2 y 4, 2— y^-;i/^>^>^— )i — 2, 

4, )lo—2, 5, ^s^>^— ;u— 

2, 4, 2— 3i^;wN=¥-if>^— 3. ^oi^- 

>^U=3— ;K b T ;^ot:ix>^Un— ^^co^MT 

[0 0 5 5] x^uy^ij y ^^;I/x-t;k 
xfv>^y3- ;i^ey^;vai— xfi/>^ij 

r^;i/xi— xfi/>^ijn- ;i^ey^^;i/3i~ 

i/>^y n-;i/ ; ey-2-xf ji/7f;i/x-fJK yx 
u 3-^yy^;i/x-f;k ^^-v>^u 
;i^yxf-;i/x- ^xf b>^ij^-;i/^y 
7d tr;i/x;— ^I'^'J ;i^ey ^;i/x; 

— y*xfl/>^ij3- ;i^Ey^i/;i/XL— 



(11) 

^y^ntr;^— rrntrL^^yn— ;i^ey y^ 
□ t:i/^'j3 — ;i^e y 7d t?;i/ ji— £©^{ffi7> 

[0 0 5 6] Cfh^)Vn— )VCD^ n-~7n;V- 
/l\ i-rn;VHK n— 7$ J— ;i\ i— 
;K sec-7^;-;k t— 7$;— n— ^.>^ 
y— ;k i— ^>^y— ;k 2— y^:/^y— ;k s 
ec-^>^;-;k t — ^>#y— ;k 3— ^b^f-v- 
y^y— m n — ^rlfy— ;k 2— y^;i/^>^y— 
;k sec^t;-jk 2— ^;i/^y— ;k 7 

[0 0 5 7] ^hV^^^bTii. T^Y>, 
xWhX ^f-;i^n-7nt;i/^bx y?S>l^- 
n-7WpA ^xfj^bx 

2— ^Mfyx y^^n^rify > N 2, 4 

>s ^ai>^a> N &£Tc7)ftk 7tf-mhX 2, 
4 ^ x ^ > ^ >> 2 , 4^\r<^>^>, 3, 5 
— ^7$>VJr>, 2, 4— tir#4r>*?Jr^ 3, 5 — 
^"^^>^>. 2, 4— 3, 5— y± 

5 — *3-)V— 2, 4 s3rtf>^>\ 2, 

2, 6, 6— ^h^y^;i— 3, 5--\^>^>, 
1, 1, 1, 5, 5, 5— s\*V-7)V*u— 2, 4— \ 

[0 0 5 8]7^ Y^mmtVXl^ h\ N 

h\ N— h\ N, N— 

7*^ h\ 7*YTXY, N— y^;U7^ h\ N, 

N — ^Vl/TM? YTX b\ N — cn^t/TH? b\ 

[005 9] x:^^;i/^^i: bTii, V^3-)\sJi-K 



%m2 0 0 1 — 2 9 9 3 

;k H^y^;k Wfcn^M 7— ^n^b> N 7 

^n-^>^M Usee — ^>3Vk 
3— y b^>r?-;k gt^y^-;i/^>^;k i^2— m 

n— y - ;k TMr h@ti^y^;i\ 7H?bit^3i^;K 
^ai^uv^U ;i^ey y^;i/x:— Sft&ai^t/ 

M/n tf > ^ u n — y ^^;i/x. 
— i^y°n tru >^ u n—;i^ey t:;^— ^ 
;k g^^ntri/>^uu— ;v^y^;i/ai^;K @£ 
i^7D^i/>^yn- ;i/^eyy^;i/ai— -^;k fifRs* 
7"nifi/>^U ;i/^e y ^jv^—rM VW&V U 

7DW>in-7^k 7D tT^" i — ^. 

y^;k flM^^K ?L^n— r^-;k flfn-7; 

(O i^$>^u(i2^jiUi^fi^bT^m-r 

[0060] ( C) bT. T)Vzi-)V?m 

[0061] *mw(Dmzjm%mm)&s ±m<o (o 
?m*^T%&, (a) mfr*Mf&-tz>fc&%) (i) 

- (3) ^D7K^^^/^^i*^^^ IsHt 

[0062] ^wj^ji. (A) fm*mm-tz>4t&®} 

(1) - (3) ^^Wc^^^^^i±H3 
(C) ^^^b^7jc^^^^i^^^jt:^ 
jfjpt-^>o ^iis ^+£^&^nbT:fcivr 

^T^)J;iv bT(i. iim^ 0-1 

0 0 o C. $?^b<iil 5 — 9 0°CT*Wo 
[0063] ^OftkO^jtM 

10-2 0m/z, iff^lS^10-4 011%ig© 



(12) 
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(*) *k ^*;u^»fi«Wf6*tSo 

[0 0 6 4] 3D>fKtt7;Knbm HSfMtt 
H («c) H©7;^ty;i/5 2 0, 0 0. Ir)2 0 

o ;)\myT^y^x±)^ (*) »7;Kt^U7~ 
:p;i/^v*;h o N [rJ l 3 2^ir^tf f,ti§ 0 

[0 0 6 5] msMmmmvmmzm 
a, (c) (a) ^*«teE^sfti^» (i) 

- (3) fecfcV (B) «0*«ftb^ 7k£^tfj£fc 

[0 0 6 6] ^^©JKj^©^w^cDm^Jhb-r 

<D (A) j^fcflWE-TSflsdtt (1) - (3) , 

ikftM • (B) 6£#£?Mi^b£ 

0 (A) fi6»*«WW-*flsft«l (1) - (3) *5J:V 
(C) fl8fl*&3&s»a«fc:, ^r^a©**3fflS»feS 

co*>> (B) st^fta^b* & fcijQzfcfr» • masjis* 

(2) (A) riE»**fitr*fls6« (1) - (3) , (B) 
® (A) a^**flW-Sfli6« (1) ~ <3K (B) 

B«M3<fctf (c) fftfes&fck 
mm&^\±mmm\z.m\\ br, aptk^^ 

[0 0 6 7] Cl©J:dfcbTff&ns*^®fflfi6«ia) 
^BH^SSfc b < tt, 2-30 11%T^ y> , 

(c) mmizxzmRic&^T'rttDti&o 

4 0°CT?l^^Kja8ii«c!)»SH»c?)*fb^ai 
[0 0 6 8] *«W©«^fflv^ll«BflM-ftt: 



3o ^^>'J^>^;\ SiO t 

^ClhtCpSbTV^o 

[0 0 6 9] £<Z)l*BIB»fck ^J^IPhbT, IBS 
*)T-JP£0. 0 5-1. 5//m*UgL 2Ett!)-«MM* 
0. l-3//m»ii^Mt^^i:«§§o S 

<d±ib (B) ^(©^^g^«©«@greiiii»bT 
(a) mfr*-$mh$it, m^±sz (b) 

fiWMbWfcf ©±IB (B) J^^^P^^Lh 

[0 0 7 0]^, _tf3cD (A) ^^Wb*gj^ 
(B) fiJE^CE)^#B*K*SJWt-Sfe«)s ITC, 
MMlfe^ MJEE^^f^ 
Ha*aRt-S^^T?tSo Jim. (B) fiS;^CD^P 
5fi«. 2 0 0-4 5 0°a #£b<t±2 0 0 — 
3 5 0°CT^§CD-e> ^{i^&^fclii^l^MJ^J:^ 

[0 0 7 1] Cl©J;a^bTf#^^^BJ§CD^^b 

mmst&, mm, o. 35-1. 2g/cit, 

»£b<i±0. 4-1. lg/ci S6fc«P*U< 
{i0. 5 — 1. 0 g/cih-e^)^)o 0. 3 5g/cm 

'*ai7?ttv wotncn^t^ETu 1. 2 

(B) J&^^tSicJ;!), ^irl^^-^^T^ 

[0072]^^^ ^mm<Dimmtm±, bjh^ 

z<Dtm*commu±, (B) 

[0073] *mi<Dimmbm*s wom& 
fchid Ma^^i2 7 o a 2. 

5atm, 10 0%RH, co^tcl^^gbfe^ 
^MJF^ffl^^)^^ (A— 4) fi^)^&*%*:«ro 
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[0 074] £ £ tc, **BJ§©(W&^bBI®fS»a:. 

2. 6-1. 2. £?£b<ii 
2. 5 — 1. 2, £&tc£?£b<fci:2. 4-1. 2T& 

■ LSI, ^rALSI> 

DRAM, SDRAM, RDRAM, D-RDRAM^ 

[0 0 7 6] 

ti®aSB*5 <fc T>'Sfi%Tr;£> S £ £ ^ 5 « 
[0 0 7 7] ^^111 

(B) (^^) 7^'JL/-bM^©li;M10 

32g, 3-(hu^b^»ij;i/) rn^M^^y 

I/— M. 6 8g, 7Vtr^V/fn^bU^ (A I 
BN) 0. 3 3g, 2— ^;i/^rh^y~;i/0. 2 0 
gi5^rntrix>^Urj~-;i/^y^^;i/^— ^;i/3 0 

8 0°CO^;W^T^[^b^^, 7B#H^-TS^ 

IfWcD^iS^ 1 ***^*^ 5, 0 

0 0, ffiM¥i&2^S#9, OOOT^fco S 

[0 0 7 8] Sti§ft|2 

(B) (^) 7^Vl/-hM^)ii;±iM 
Mlfirftivt, -fV7WWJWM8. 32g 

8. 3 2g^m^fcffeiil^©^^^^3teP^U^ 

»*JBfer-6ii, 8, 4 0 0, fift¥ 

18,10 0t$>9&o S Pfitoftl? 

ffitil 0. 8t'$)ofco 
[0 0 7 9]Sa^33 

(B) 7^»Jl/-bM**Z)|IB;iB« 
^V7f;M^'JWM8. 3 2g 

8. 3 2g^ffl^^ffe(i[^^^^m^li^Uv 

»*»ersfc, mw&frpa&s, ooo, aa¥ 

tel 2. 6T-$>o£ 0 



[0 0 8 0] *»J1 

m^mm 120. og), 1, 2— tr* (bu^h 

^»'j;i/)x^>2 14. 5g (f^n*#«»B£% 
M:80. 0g), x SfifiHlfitt® (B) mfr2 6 

9. 2g (gB&&$mmi 40%) , rntrixvyu^ 
— ;i^ey tr;i<^— 5 5 9. 3g N ^ n— 
^>^h>2 3 9. 7 g^m^mmi^ ^w>« 

1. 0g «/SiOR' = 0. 0 0 lmo lit) £ 
7K157. 7g (H. 0/SiOR' = l. Omol 

to Kim** ^tzTKmm^mr^ 1 rh^i *t?tf b£ 0 

ig^^nTR&T^ $ £ 6 0 *CT- 2 fiHHKfSS 4ft 

u wm&£mm2 o%<Dmmmmms^mtz a 

thtdmffl)* 8 >^-> U n > ^31/ \± t > n — b 
^«fc!)»U ^8 0°CT5m *V^SJRT 
2 0 0°C-C5^raflH»bfc©^ ££tC^TT?3 4 0 
°C, 3 6 0°C, 3 8 0 o C©ilMT^tL^n3 O^WfoiJO 
$ fcU*3ST4 2 5 °CT* 1 Rf^JOmU m&mR 

[oosiuB BaaiMateBii 

1 . 9m&g& 

*^fc»t-5»^SmiS^fi^8 Ornl £^fi 10 0m 
lcs>^^aSfaDPIffilc:AttTaiBU 4 0°C^— 

l bfco JWI9»J!>^>X;i/4 2 5 

0 0 r p m 3 1 StfD* t:>n— b^T«»P U ±I3S8 

asm i tm&(Djj&rzm& vtzmcomw^y^^mmm 

(Rudolph Technologies^ S 
pectraLaser200) lCTM£b, ^(D^it 

mm) /mwm<Dy->~7)\s(Dmm xiooj 
o : mmmtm< 1 o% 

[0 08 2] 2 . ^£4* 

>7)u*mmk iookHz comma:, «sr • t o.- 

hy^y^j— F i)& HP 1 6 4 5 1 BW£*5i; 
OTP4 2 8 4A7l/^3>LCR^-^^ffi^*tC 

[0083] 3. m&m, 

4. fflffL^Mfr 

f»&tbfemtMO*BSL^m«. COULTERttl^ O 
MNISORP 100/360 SERIES^ffl^ 

t b j h^t-«ij^ u -nmm^^xmm b^ 0 



4#§!2 0 0 1—2 9 9 3 



0:10 nrn&±<mm*im&Zti&^o 
x : 1 0 nm£A±(DMJlti^#)Z>tiZ>o 

[0 0 8 4] 5. w&m 

6 . q£zkf£ 

»6tbfel6l»*12 7 0 C, 2. 5atm, 10 0%R 

h, ommz i B$fia&@u mm^cDmmco i 

bT> 3,5 0 0 cm-'^H. OfcfiB?-£i!ai&(Z) 

O : WtiStML 
x : q&l&W *9 

[0 08 5] 7. CMPjliJtt 

*5 y — : $/y ifittfb**^ 

P^EEtj: 3 0 0g/cm' 
0MH5H: 6 0# 

Or^fbfcb 

x : £rCmifitiZ>o 

[0086] mmw2 

mm 1 tC*5^T, (B) bTStfgfll 2 iCHB^cr) 

1060!! 3 

mmmitwm b^ Q i £^r 0 

[0 0 8 7] |QfeW4 

mm: 2 0. 0g) . t^fr+V* h^»7>16 
2. 4g (^^Jc^^^^W : 8 0. Og), ^ 

«4fcf¥: 20. Og) , 1, 2— If* (h'JxF^» 
^>2 30. 5g (^^PzfC7^^^» : 
8 0. Og), SBgm!3«<Z> (B) £&t>1 6 6. 7g 
(HJB»«#*: 4 0%) , 7D^l/>^>jn^y 

**;i/j:-^;i,7 9 8. 9 gc7)fM^^i3, vw>K 
1. lg (M/SiOR' =0.00 lmolib) * 

7K17 1. 3g (Hi O/S i OR' = 1 . Omol 

it) «6*bfe*js«fta«T i Rrn*«trarFi/fco 

S^^STFJlftm £ £ 6 0 °CT* 2 RFH®iB$*fe 

WET^^ssa 1,000 g tas grcws 

U W^HtffS 2 0 °/o©«ffl»^IIL 
[0 08 8] » & *tfcfflfiB»* 8>f>^ij3 > \ 
llc^e^-Mi^.tDf^U 7^*8 0°CT*5t> 



tZMQTX3 4 0°a 3 6 0°a 3 8 o "ccomx^n? 

ti3 ofrmTobmu ^^«^T4 2 5°ct- i mm 
use^i i trnmicpmistzo mm^m 1 

[0 08 9] H»J5 
rb7^h^>»7>10 1. 3g (^^J07jc^^ 

^tii:40. Og), ^;ny^b^»7>2 
0 3 . 0 g (^^OtK^^^^ : 1 0 0. 0 
g) N 1, 2— tT* (b»JJib^r>->U;i/) :n*>16 
0. 9g (^^JD7iC7>^^^^ : 6 0. Og) ^ H 

mm iwm> (B)^i6 6. i g mmfrsmm : 

4 0%) , rnt:i/>^ij ;i/^ey^ntr;i/ai— 

7 8 3. 2 g, V— i— :Tp4?3r>> . 

br-iz^— b) t^>1. 7g («/SiOR' = 

0. 0 0 4moltb) <D*H^§?»fc:, 7k 17 7. 5g 
(Hi 0/SiOR' = l. Omo lit) £ 6 0°CjjE® 

iz 6 0°CTf 2 KpKSJS&^^co^), TNr^l/TMz h > 1 
0 0. Og^Dx.. -£<D^ MflETT^^ftl, 0 0 

og^s £t-i$b u @ff£fr&*rs 2 o xomztm 

[0090] m^titdmtm^s^>^v=!>^^\ 
_ht^tr>=3— ha^Di^u 7^*8 o°ct-5?> 

a *V^^T2 0 0°C7?5^KJ[gKtbfeO^ 
fcI^TT*3 4 0°a 3 6 0°a 3 8 0°COjllT-^^ 
ft 3 0«WfoftgfcU $^»icI^T4 2 5°CT* INpP^ 

*«ftu siesiwcDiR^ff^Ebfco mzthtzm 

[0 0 9 1] irb^Jl 

mmm i (c:^v>t. si^^f 1 izm&D cb) 
b^vu^i, §^»j i tmmiz vxtmrn^mmu 
mKizm^vmmhx, mmz&istzo m^tvtzmcom 
m*. mami tmmtzvxft-otzo mm^miiz^ 
-r 0 

[0 0 9 2] t\MM2 
j*?-)VhV* b^»7>4 0 5. 9g ($Z±bU7kftM 

m&%mn:2oo. o S ) , m*wib»d (b) ^ 

7>2 14. 3g (Wmfr&fiSL: 4 0%) . rntrv> 
rr— ;i^ey ^^-;v^i— ^;i/7 9 9.0 g^fM^^M 
id. ^W>»1. 0g (M/SiOR'=:0. 00 
lmo lhb) ^7K1 6 1. 1 g (H» O/S i OR 1 = 

1 . o m o i it) tzs* bfc*ss«*ffii-e i 

fflaB**fc©"fe, MJBETT^^ft 1 , 0 0 0 g ^Tfe 

s*T?a«gu »Mi2o%©«fflWM 

V^T2 0 0 0 CT*57>P^Jt^b^Ot)> S&fcJia! 
TT*3 4 0°C. 3 6 0°a 3 8 0°CcDMX^ti?ti3 0 



(15) 
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fmT^>im U 2 £ IZM&T 4 2 5 °CT* 1 B^FM^p^v 
[0 0 9 3] J£i*#J3 

uss^i i wswr, §^#ii i izmmcD (b) 



20, ooo) *tts««i«k mmmitmmizi, 

fee »^ttfcJK©»ffl^ H«6M 1 fc|p|«fc: bT^o 
[0 0 9 4] 
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